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1. Introduction
The definition of BAT in the RRC specification is not very clear, and we found it may cause some misunderstanding. In this contribution, we will explain the issue in detail and propose a better definition for BAT.
2. Discussion
2.1 BAT description
In the current RRC specification, BAT is defined as “the average value of the arrival time of the first packet of the Data Burst”. 

	burstArrivalTime

Indicates the average value of the arrival time of the first packet of the Data Burst for the concerned QoS flow. When indicated together with jitterRange, burstArrivalTime is used as a reference time for the indicated jitter range.

If burstArrivalTime is indicated as referenceTime, the indicated time in 10ns unit from the origin is refDays*86400*1000*100000 + refSeconds*1000*100000 + refMilliSeconds*100000 + refTenNanoSeconds. The refDays field specifies the sequential number of days (with day count starting at 0) from 00:00:00 on Gregorian calendar date 6 January, 1980 (start of GPS time).

If burstArrivalTime is indicated as referenceSFN-AndSlot, it refers to the UL timing of the closest SFN and slot of the PCell with the indicated number.


By using the word “average”, the spec intends to convey the idea that the UE is supposed to determine an expected BAT according to some statistical data of the previously arrived bursts, not only based on a single burst. This would be useful to overcome the impacts caused by jitter.

However, the current description may lead to some misunderstanding. In fact, “the average value of the arrival time” sounds more like taking an average of multiple consecutive BATs. For example, if we consider two bursts, which arrive at T0+0ms and T0+10ms respectively, the UE may calculate the average BAT by [(T0+0) + (T0+10)]/2 = T0+5ms, which is absolutely incorrect.
To avoid such misunderstanding, we think it is better not to use the words “the average value of the arrival time” in the definition. As a simple way, we can just remove “the average value of” from the sentence, i.e., define BAT as “indicates the arrival time of the first packet of the Data Burst”. 
Note that the UE can always determine the reported value based on the implementation, so it can still take the statistical result into account. 

Proposal 1: Remove the words “the average value of” from the BAT definition. The definition of the BAT in the field description is updated as the follows: “indicates the arrival time of the first packet of the Data Burst”.
3. Conclusion

Based on the discussion in this paper, the following is proposed:
Proposal 1: Remove the words “the average value of” from the BAT definition. The definition of the BAT in the field description is updated as the follows: “indicates the arrival time of the first packet of the Data Burst”.
4. References
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Annex: TP for TS 38.331

CHANGE STARTS
–
UEAssistanceInformation
The UEAssistanceInformation message is used for the indication of UE assistance information to the network.

Signalling radio bearer: SRB1, SRB3

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to Network

//****** Unchanged Skipped ******//
	UL-TrafficInfo field descriptions

	burstArrivalTime

Indicates the arrival time of the first packet of the Data Burst for the concerned QoS flow. When indicated together with jitterRange, burstArrivalTime is used as a reference time for the indicated jitter range.

If burstArrivalTime is indicated as referenceTime, the indicated time in 10ns unit from the origin is refDays*86400*1000*100000 + refSeconds*1000*100000 + refMilliSeconds*100000 + refTenNanoSeconds. The refDays field specifies the sequential number of days (with day count starting at 0) from 00:00:00 on Gregorian calendar date 6 January, 1980 (start of GPS time).

If burstArrivalTime is indicated as referenceSFN-AndSlot, it refers to the UL timing of the closest SFN and slot of the PCell with the indicated number.

	jitterRange
Indicates the maximum deviation of the arrival time of the first packet of a Data Burst compared to the time indicated with burstArrivalTime and the periodicity of the Data Bursts. lowerBound indicates the negative deviation while upperBound indicates the positive deviation. This field shall only be reported together with the burstArrivalTime or after the burstArrivalTime has been already reported. Value ms0 corresponds to 0 ms, value 0dot5 to 0.5 ms, value ms1 to 1 ms and so on. Value beyondMs7 indicates the jitter bound is higher than 7 ms. Value 0 ms means there is no Data Burst arrival time deviation from the indicated burstArrivalTime.

	pduSetIdentification

Indicates whether the UE is able to identify PDU Set related information for the QoS flow. If set to true, the UE is able to identify PDU set related information, otherwise, the UE is not able to do so.

	qfi

Identity of the QoS flow to which this UL traffic information refers.

	trafficPeriodicity

Indicates the average time period between the start times of two data bursts, expressed in the number of microseconds.


CHANGE ENDS
